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I. IntrodtI Ctio n
Ae ros ol is a mino r. butimpol
-ta nt COmPOll e nt Ofthe e at
.
th atm o spher e･ To the
atm o spheric s cie n c e s,theimpo rta n c e ofthe a eros olsis notonlyr epre s e ntedin their effe cts
on the clim ate Ch angethr oughbothof theirdir e cta nd indir e ctr adiativ efo r cl ng, butalsoin
that they c an affect the interpretatio n of satellite r em ote s e n sing data through their
interfere n c einthe atm o spheric radiatio nfield.
Unde r也e s upports orN SFC(Natio n alNaturalScie n c eFo u lldatioユ10rCbilla),N ASD A,
aJldthe G A M E Pr ojectof Japan, a co mpr ehe n sivelyobs er v ation alstudyon the radiative
pr ope rtie s ofthe a er osls over C hin aha sbe e npla n n ed, Se v eral fieldobs er v atio n site s,
including Beijing(39.9 N, 116.3 E), Shou xian (32.6 N, l1 6,8E), ald Yiil Chu an(3 815 N,
106.2 E),ha vebe en e stablished du ringI997. Thefou rthsite, Du llhu arlg(40.2 N,94･7E)wi ll
be setupinthe n earfutu re. Thefirstsiteis operAted byIA P/C A S(In stitute of Atm o sphe ric
physic s, C hines eAc ademy of Scie n c e s),the;e condolle byIA P/C A S, C C S R/U T(Ce nter
fo rClim ateSyste m Re se arch, Univ e rsity of Tokyo), a ndthe Ce nte rfo rAtln O SPll eric a nd
Oc eanic Study, Tohoku Univ er sity, andthelast tw o site sbyTA P/C A Sa ndthe C E ReS
(CerlterforEn vir onm e ntalRe mote Se n sing), Chiba Univ ersity.
II.In stru m e ntatio n
The follo w ing In str u m e nts ha v ebe e nin stalled atthe obse r v atio n site sto m e a s u reth
radiatio nfluxe sa ndotherrelatedpara meters.
Be tjing site:
Skyradio m eter,Su nphoto mete r,Pyrhelio m eterfo rdir e cts ola r radiatio n,Pyr an om eter s
fo rglobalsola r radiation,Pyr a n o m eterfo rdo w n w a rd flu x withshadow disk, Pyr a n o m ete r
fo r r eflectedsola r r adiation, Optical Pa rticle Co u nter
Sho u xian si(e:
S kyradio m ete r, Pyrhelio m ete rfo rdir e cts olar r adiatio n, Pyr a n o m ete rfo rdo w n w a rd
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flu x with shado w disk, Pyra n o m ete rfo r r efle cted s olar radiation, Pyrgeo mete rfo r
do w n w a rdthe r malradiatio n
,
Pyrgeom eterforground e mitted radiation
YL
'
n chu a n site:
Sky radio m ete r, Pyra no m eterfわrdow lW a rd s olarflu x, Pyrge on lete rfわrdo wl W ard
ther mal, se n s o rsfわrte mpe ratu r e s alld u lTlidity
Ill. Pr eli min a ryResults
T he obs er v atio ns atBeijing, Shouxian a nd Yin chu an sitesbeganin M ay, Augnsta nd
De c er nberI 99 7, r espe ctiv ely. T hedatafl
1
0 m Beijingsitehav ebe el” nalyzedtentativ ely･
Fr o mdata obtain ed fh) m Skyr adio m eter,thedailya v e r agedcolu m n aero solg
'
r optic al
depths c a nbefo u ndalarge v a riatio nfr o mdaytoday, withthela rge a nds mau e xtre m e sof
l･2 and O･2, r espe ctiv ely･ Thediu malv ariatiol- Ofcolu m l一年er OSOIsis r elativelystable･ Ih
th isperiod,typIC albi- m odalspectru mofa e ro sblpa rticle siz e w e r e obs er v ed, withtll e m odel
/r adiu s n e arO･05and 3LL m ･ Asa nillustr atio n,Fig1 sho w sthespe ctral distributio n ofoptlC al
deptllS, Sizedistributio n a ndpha sefu n ctio n s on tw o s el c ted days,l n Which w e can notice
血at thelarge roptl Caldepths a r e corre spo ndingtothelargerparticle siz e a nd le n Cethe
stro nge rfo r w ardscatte rlng, Whichis a com m o nphenom e no n ov erBeijingarea ･
w ith data obtain edfrom s u nphoto meter, w e r etrie vedthe optlC al th ickrLe S S Ofa e ro s ols
a nd 血eirdaily a v er age valu es･
o p cobse rv atio nis an in silu m e a s u r e m e nt Ofs u rfac eaero sols, w hich are alw ays
innuen c ed by e nviror u ne nt a nd w e atherc olldition around this ar e a･ How e v e r, fu 一血e r
c o mpa ris ohbetw e e nthe r esults ofskyradio m eter,s unphotom eter a nd OPC as芦OCiated with
data ofcon v e ntio n al w e ather obs e r v ation willr e v eal m o r einter estlhgin fo r m atio n･
w ithpyrhelio m etera ndpyr a n o m ete r,the solar radiatio nfrom6a･ m ･to18p. m ･for e v e ry
day w as obser v edonc ea min ute . Fig･2a sho w sal” X amPle ofcle a rday･ltc a nbe s e e nthat
the obse Ⅳ edglobal flu xes are closeto 也 etl-e o r eticalvaluesfわr M iddle LatitudeSu m m e r
Atm o spher e･ Fig･2bsho wsatypi c alclo udyday･thediffu seflu xis s lgnifica ntlyla rgertha n
thatofabov e
,
a ndthedire ctflu xis m u ch w e aker. Ar ou ndthe mid-day,the shadowinga nd
s c atte n ng effe cts ofclo uds ar e m o st ignific a nt･ Du ring an o vel
.
C a stday, thediscr epa n cy
betw een thethe o reticalvalu esfo rM iddleLatitudeSu m rn erAtm o spher e a nd obs er v atio n
is v erylarge(Fig.2c). T he se e x a mples stlg ge St thatgrou nd
-based obser v ation of s olar
radiatio n m ay contain u s eful info m ation abo ut clo uds;furthe rallalysIS c ombined with
radiatio ntra n sfe rtheory wiuarriv e at so me us eful e mpln C al relatio n a ndpro mpt the
applic atio nofs u rface obs er vation ofr adiationL
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Fig.2a. Surfa ce s olar radiatio n, BeijirLg,Sept. 3,19 97.
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Fig.2 b. Sllrface s olar radiation, Beijing,Sept･ 4,I9 97･
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Fig.2c . Surfac e solarrad htion, Beijing, Sept･ 5,1 997･
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